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Notices
(1) There are 16 problem and answer sheets including a front sheet.
(2) Fill in your applicant number in the column at the top of this cover and the first question and answer sheet.
(3) In each question, you are required to choose one correct answer from five alternatives.
(4) Write the number of your answer in the answer field on each question and answer sheet.
(5) Answer all the questions.
(6) Raise your hand if you have any questions.




AR | BREEEEY (FMEE D B jeisnne s E4 G
Subject | Building Engineering (I) | Department | Architecture | Applicant Number

(1]

(2]

BVEFER 1.2 Wm2 K OAMEEN G 0, 1,350 Wim2 @ B H A BIMAR I Y 7- > T\ 5D, ZOBED A HEFYSR &
AHNC L BB A5 AT BIEE DS R E LTIELWLDOEES, 72770, Z oD ASRINZERT 0.80,
BEIMARS S BVRERIT 24 Wim2 K, FM5iE% 30°C, =% 25°CE L, WHHIZE LW bD L35,

There 1s an exterior wall of 1.2 W/m2-K thermal transmittance, and the outdoor side surface is exposed to
the solar radiation of 1,350 W/m2. Choose the correct combination of the solar heat gain ratio and the heat of
transmission of this wall under the solar radiation effect. In this wall, the solar absorptance is 0.80 and the
outdoor side total heat transfer coefficient is 24 W/m2-K. Outdoor air temperature is 30°C and inside air
temperature is 25°C. It is not necessary to consider the effect of the nocturnal radiation.

1. 0.02, 45 W/m?2 2. 0.03, 54 W/m? 3. 0.04, 60 W/m2 4. 0.05, 72 W/m? 5. 0.06, 90 W/m2

fi A
Answer Field

A~CITRTHERDEEL~NVORPNERE LT, bESRODIZEND, 7221, KToREHIIEE
ez 2P, 3P, 5P W OEFRMIEFEIRT, AV ITSKIHEDZRNZERMFICH L b D LT D,
Choose the most adequate expression of sound pressure levels of measuring points shown in Figure A, B and

C. Point sound sources in the figures are non-directional and sound power of them are 2P, 3P and 5P W
respectively. It is supposed that they are in the space without any reflector.

2P W  SPLQ) 3P W SPL(B) 5P W SPL(C)

o— o—) : [ Ju—

AN AR )

3m 4m 5m
A (Figure A) B (Figure B) C (Figure C)
o MEJR (point sound source)

: HIZE A (measuring point)
SPL: #HEL YL (sound pressure level)

1. SPL(A) < SPL(B) < SPL(C) 2. SPL(C) < SPL(B) < SPL(A) 3. SPL(C) < SPL(A) < SPL(B)
4. SPL(B) < SPL(A) < SPL(C) 5. SPL(B) < SPI1(C) < SPL(A)

FRZEAR
Answer Field




(5]

TEEANB 10 4 DOHERH D, ZOFETIT 1 R 5 AEENW OIS L LT, ZOMBEONLEHSEL LT
ELWHOEERS, 72771, 1 A8 CO AT 20 Vh, FEEL 1 AH7-0 OE, CO, CORAEITFN
Zh, 30 mg, 100 ml, 2,000 ml &¥2%, £7=, FMEOEFEL 500 ms & L, SO COHEIE 400 ppm, #HHEE
CO, CO: DFRIREITZNE10.15 mg/m3, 10 ppm, 1,000 ppm &9 5,

There is a room the seating capacity of which is 10. Five tobaccos are smoked in the room for one hour.
Choose the correct value of the ventilation requirement of this room. The CO: generation rate is 20 /h per
person. When one tobacco is smoked, the generation of dust, CO and CO2 are 30 mg, 100 ml and 2,000 ml

respectively. The volume of the room is 500 m3 and COz concentration of outdoor air is 400 ppm. Allowable
concentration of dust, CO and COz are 0.15 mg/m3, 10 ppm and 1,000 ppm.

1. 50 m3h 2. 210 m3h 3. 350 m3h 4. 1,000 m3h 5. 1,400 m3h

Fi A
Answer Field

KDL o7, 2000 FTIHMENRHD, BIO 1H

bAY, A2 LHLERESEZD EE, FH1OM B 1 BT 2
VRO (c1A) & LTELVEEZ®ERS, 72721, [ opening 1 opening 2
12 DA ER (a2A2), BRSO HH \ | | /

(a2 IFFNEFN15m2 1.2m2&T 5,

Consider the room that has two openings as shown in
the figure. Concerning the ventilation that the wind
flows through the room from opening 1 to opening 2,
choose the correct value of the equivalent opening
area of opening 1 (i.e. a1A1). The equivalent opening
areas of opening 2 and the whole room (a2A2 and
(aA)12) are 1.5 m?2 and 1.2 m2, respectively.

1. 0.3m?2 2. 0.8m? 3. 1.5m? 4. 1.8m? 5. 2.0m?

Fi A
Answer Field

FENSAFTDEIEEN 12,000 Im OFENR D 5, T OEREONHMHERE L L TIELWHDZEN, 72771,
Z OEROBENEIEE 300 m2, BENOFHREHRE 0.20 &5,

There is a room in which total luminous flux of 12,000 Im is emitted. Choose the correct value of the average
indirect illuminance of this room. Indoor surface area of this room is 300 m?2 and average indoor reflectivity
is 0.20.

1. 81x 2. 10Ix 3. 241x 4. 321x 5. 40Ix

Fi A
Answer Field




(6] LAFOFLROF NG H - & bidblie s DA EIRE X,
Choose the most adequate one from the following descriptions.

1. [7ae=7 27 —F) [T BOIELEOANY ROTHFA AZHN GRS,
(“Proscenium-arch” is generally used for the design of the entrance of a theater.)

2. =7 ZA I8y b T RITBEBGOEEDERITITRT biLd,
(“Orchestra pit” is generally located behind the stage of a theater.)

3. [EFad—a—Fyx—var| FEFEMOA TV T OEEIEOHIETH .
(“Modular coordination” is a method of color coordination for building interior design.)

4. Targlst) (ZEEEEOBIE R OB HEIC NN 5D,

(“Sight-line” is used for sectional planning of the audience space in a theater.)

5. &%) 13— AICEBROELED FEICHRIT N5,

(“Trap room” is generally located above the stage in a theater.)

iZ=Si ]
Answer Field

(7] BAICHT DBGEHET DU TORROFNE b o & b ARETIZR b D& B IR X,

Choose the most inadequate one from the following descriptions concerning architectural planning in Japan.

1. EEOMEE, BAEIT 16cm b, B ETIE 22em LT CTH 2 L H 1T LT,

(Stairs of a dwelling were designed so that depth of a tread is more than 16cm or more and height of
rise is 22cm or less.)

2. BEBUARD DRSO ARIL 1,/8 ZH X 72\ K 91T %,
(The gradient of a slope-way in place of a stair should not exceed 1/8.)

3. RGNV TR > T HOBR & 278 S D Z L ARYITH 2,

(In circulation planning, it is important that different traffic lines should be crossed each other.)

4. FHFTEEEOHBEIZB W TIL U TR EETH S,
(Ratio of rentable area is important for planning of an office building.)

5. NuT U—FA T OZERRERIT I OFHE THW OIS,
(Battery type room arrangement is generally used in school planning.)

FiRCEHA
Answer Field




[8] #WHFHAZRIIA A FHRIOBZ 2 T7 & ZNERE LR EOMAGDOEE LT, LT b b NEd e b D4k
PRE L,

Choose the most inadequate one from the followings, as a combination of proposed plan or idea of urban
planning and the architect who proposed the plan or idea.

#Hi%  (Proposed Plan /Idea) #5552 (Architect)
1 T TxT W JUealbadr
] (Plan Voisin) (Le Corbusier)
5 Tua—Rzm—h— T4 ZAA/ARN=E (N G
) (Broadacre City) (Frank Lloyd Wright)
5 FH [l == ==
] (Garden City) (Tony Garnier)
4 HOLEHE 1 9 6 0 FEE=
: (Tokyo Project 1960) (Kenzo Tange)
5 V=774 AT« LA=FRT
' (Linear City) (Ivan Leonidov)
fiR AR
Answer Field

(9) HARIZBTDEANEDN 60%, BFEED 200% & FEE STV HHUE T, AIERERROIEE )Y 12m CHUHIE S
300 M DB S D G ODIENFEFEORAME L TR BB b DI END, LUTFhBIERE L,
Choose the most adequate one from the followings as the possible maximum floor area of a building, which
1s to be built on a site located in Japan within the zone where designated building coverage ratio is 60% and
floor area ratio is 200%, and the area of the site is 300 m2 and width of the front road is 12m.

1. 180 mt 2. 360 m 3. 540 mi 4. 600 m 5. 720 m

A
Answer Field




(10)

HAIZIS U HEEHIEHE & OB TR HENZ B D LU FOREE O T, b o & b AREYIZR b DI ERD,

Choose the most inadequate one among the following descriptions regarding housing estate planning and
city planning in Japan.

1. GEBEERX &3 (EEHOFHEHALO—> T, 3,000 ABRED AN AR ZFF S, Ui/ R, e &,
H AT LB e is A BLE S 2 b D TH D,
(Neighborhood unit is a type of planning units for housing estate, having about 3,000 population,

where facilities necessary for daily life such as shops and an elementary school are likely to be planned
at the central zone of it).)

2. HIKEHEIZIBW TR, MRS OAILHZE ORI Z ED D Z LR TE 5,

(In a district plan, it is possible to establish plans to equip open spaces for the community within given
area.)

3. [Ryx7 &3 AR AREIC S5 LRZERICH L AMTE & BEIEOSAF2 M5 FHEFETH D5,

(“Woonerf” is a planning method to equip devises on roads to make passage of mobiles more slowly, and
to establish the coexistence of pedestrians and mobiles.)

4. A= O/ YOEFHE TR, KA Y 2 LIEFWNIT T EOR —RERT-E 5 Z LR ER S hz,
(In the Haussmann's renovation of Paris, buildings fronting on the main streets were required to have
certain consistency.)

5. #ABGEHIE &I1E, — RO A& DRI TE 2052 2429~ 2 & T, ARERCEEMO S S O Dk
Mazd b oHETH D,

(Planned development design scheme is a method in which relaxations of floor area ratio limitation
and/or building height limitation become available in return for preparation of an open lot or lots which
are open to public.)

iZ=Si]
Answer Field




(1 1) BHMICENT, KL LTREND BDITEND, LUFHIES,

Choose one from the followings, which is represented as the horizon line in the perspective drawing.

. S ONE  (station point)

. Pi#EH  (cone of vision)

. R (ground line)

. HROE S (height of the station point)

. K (ground plane)

Ok w N

fiREHA
Answer Field

(12]) TREOWT, HABEIZEBIT Db i OEFHEE L THBNDDITEI), LUFDHIEN,
Choose one from the followings, which is known as the oldest style of Japanese architecture.

. HEEE(Sukiya-zukuri)
. EE5E  (Shinden-zukuri)
. fEE (Zenshd- yo)

. Zpsd (Shoin-zukuri)

. FEE (Wa-yd)

O R~ W N =

iZ=Si ]
Answer Field

(1 3) KA Z R LDIIEOTHOZEEEMT END, LI HE,
Which is the building using the top light most effectively? Choose one from the followings.

1. 77V RAU—2f (I—RA -« 77>« F)b - n—x 1950 4F)
(Mies van der Rohe, Farnsworth House, 1950)

2. VK o7~ B (T2 ~mA R T4 b, 1936 4F)
(Frank Lloyd Wright, Falling Water (Kaufmann House), 1936)

3. o (T b—/b - ALK 1893 4F)
(Victor Horta, Tassel House, 1893)

4. TAvva B4 (=) vk « ATV — | 1924 4F)
(Erich Mendelsohn, Einstein Tower, 1924)

5. TP TORINTARE (TVF— Ju’ A 1926 4F)
(Walter Gropius, Bauhaus, Dessau, 1926)

JiZ=Si]
Answer Field




(14) PEEESERICET 2 L L TREYIZR b DIEEND,

Choose one, which is not adequate as the explanation concerning the history of Western Architecture.

1.

HIF Y Uy OMBEEED S B, U AT b BER A 2R,

(The Doric order shows the most sublime proportion among the ancient Greece temple architecture.)

L ARBR U T—ILDAET VT 4 TR TF U OSBRI TH S,

(Hagia Sophia in Istanbul is a Byzantine church with central plan.)

. T TA TNy LRIV 7RO E 2 R LTz,

(The flying buttress played a principal role in the development of Gothic style.)

L TIRTREIT IOV Z < UT T 2R ESRE LT,

(Bramante designed the church of Santa Maria delle Grazie in Milan.)

L U TFHLOF T ha#HR o R— AL — OB HRICEH £ SV TN A,

(The dome of Saint Peter in Vatican bases on the design by Bernini.)

R
Answer Field

(1 5] rAEFLICBET DR & L TREDIZR b DT Ly,

Choose one, which is not adequate as the explanation concerning the history of Modern Architecture.

1.

E-L 7l —ld=a— b RRAERGFRICBO TREN T I ER DA A VaR LT,
(£.-L. Boullée showed his radical neoclassic style in the design for the Newton Memorial.)
1 9 AL DOPEH M T 27— — R TIIERE T —F & KA T A O RZEMIFEED B S 7z,

(A large space structure with iron arches and glass planes was adopted for the shopping facility of
arcade in 19th century.)

. T AATF AN LNIROBEFZ M. 7 « 7 L7, TAATAY MIBWTHEEZ AW TES T AR

L7,

(The architect of the Amsterdam School, M. de Klerk, designed apartment buildings in Amsterdam
using brick skillfully.)

=R Ty T BTV s T N —F = —DORBERNRERET A TSNS,
(Mies van der Rohe is known for the Expressionistic design of Berlin Philharmonic Hall. )

LTIV euA, R T, MNI=a—a—7 DT v 7oA DFEREEEIERIC G L,

(Frank Lloyd Wright designed the Guggenheim Museum in New York in a spiral form.)

Fi A
Answer Field




(1 6] VHEISIHRIEIZH WO x . y On O 3 HROEEIS N ZHFH~D L, 0,=0, 0,=0, 0,=0 ( ZIIZ,
o> 0)Tholz, EREAMICHDMEE LTELWEDIZ, LLFD S H Ry,

Consider a deformed thin plate in the plane stress state. Normal stressesinthe x—, y— and n-—
directions are o, =0, o,=0 and o, =0 (where, o > 0 ), respectively. Choose the maximum

shearing stress among the followings.

1. y
S A
2 iO'
4
n
» X
5. o
FRZEAR
Answer Field

(17) KIRT LD 2R SFEDIT YWD, X — X' filla] ) oW 2 kT — A > hOKR/PEHRE LTIELWH DX, LLFD
3B END,

Consider three beams with the characteristic cross-section shown in the figure. Choose the correct relation,
concerning the moment of inertia of section with respect to the X — X' axis, among the followings.

a
' 2a ’ a
X= pemmim - X X === X
2a 2a
2a a'a’'a
(A) (B)
1. A>B>C
2. A>C>B
3. B>C>A
4. B>A>C
5. C>A>B

fi A
Answer Field




(18]

(19]

BAD L 5 73 A B L PR AT D1E0 ICB VT, A TOMPE—RA MR 0ICRD L5 PL gD
BIfRE LT, IELWHDITKRD 5 6 En,

The figure shows a beam subjected to a uniformly distributed load and a concentrated load. Choose the

correct relation between Pand g, when the bending moment at point A is equal to 0.

1. P=4qL q P

T l
2. P=2qL ﬁ A ﬂ
3.  P=qLl2 —L—+—1— 2L $
4. P=4qL/3
5. P=4qlL/4

fIRZEAN
Answer Field

KDL D BABEEZTH T ACBWNT A ABICAE L A8/ E LT, ELWSDIZRD 56 EnDs, 277 L.
WX, 5IENE T+, BfELE [—) &35,

Consider the truss subjected to loads as shown in the figure. Choose the correct axial force of the diagonal
member AB among the followings. The plus sign (+) of axial force indicates the tensile axial force, while the

minus sign (—) indicates the compressive axial force.

L B
3

2 2P

s 4B,
9

4. -ip
9

5 J3P

=S
Answer Field




(2 0]) KD XD 72 =AM EEZITHIE0 D A SIZAEC D EFZEM o £ LT, IELWHDITRD 5 H Ehds,
2L, 1E0 IR BRSOl THEESENm CHY . Yo /5 E B, W 2KE—A L " TET 5,

Consider the beam subjected to a triangular distributed load as shown in the figure. The members of the
beam are assumed to be homogeneous and uniform, and they have Young’s modulus of £and the moment of

inertia of section Z Choose the correct number for the vertical displacement ya at point A among the

followings.
| i
m —————— yA
ql—4 ________ — ——
N 30E A B A EH A
S —r—— 1 —
' 24E]|
3
3. qL
12EI
3
4. qL
24E|
4
5. qL
45E]|

iZ=Si ]
Answer Field




(21) KIORT LTREEOLHFIZET IROTIRD H 6, fbi472 b0k E T,

Concerning the progress schedule for a

C H J
construction in the figure, choose the Q (4days) ) | (2days) O (2days) I

most adequate description among the :
. Q A O D F Lo s K
followings. (2days) (3days) \{(4days)fu (3days) Y(Gdays)
B E A G
(3days) (4days) (8days) i

‘ H
t or i+ shows dummy
: H

1

. ZOTHEIRE2 1 H TR TT 2,

(Necessary days to carry out whole construction by the shortest are twenty-one days.)

. THEAOREAE 1 AR5 &, THEAAORERIKIL 1 AR5,

(When necessary days for construction “A” decrease one day, necessary days to carry out whole

construction by the shortest decrease one day.)

. THECOFTEREN 1 RN 5 &, THEEOFEAEIL 1 BT 2,

(When necessary days for construction “C” increase one day, necessary days to carry out whole

construction by the shortest increase one day.)

. THE OERN 2 AT 5 &, THEAAOFTERKIL2 BT+ 5,

(When necessary days for construction “E” decrease two days, necessary days to carry out whole

construction by the shortest decrease two days.)

. LEIOFEREN 2 REINT 5 &, THAROFE AL 1 BN 25,

(When necessary days for construction “I” increase two days, necessary days to carry out whole
construction by the shortest increase one day.)

fiREHA
Answer Field

(2 2] BFHEHIEIT DIROFERD 5 6, b AEL 72 b DIZEND,

Concerning the properties of building materials, choose the most inadequate description among the

followings.

—

. a7 U— FOEMETREIL, KA FERRKEVIEE/NEN,

(The concrete with larger water-cement ratio has lower compressive strength.)

. BIEHEEN SD345 D[RR, 1ZIX 345N/mm2 Th 5,

(The tensile strength of deformed steel bar “SD345” is about 345N/mm?2.)

. ARIEFRRANI S & i LT HERIC K DRI D ey,

(Concerning the glued laminated structural wood in comparison with lumber, there are few cracks
and deformations by drying shrinkage.)

. 3y 7 Y — bOEHAGEEIL. FEREIREAREVIEEEN,

(The neutralization speed of high strength concrete is slower than that of lower strength concrete.)

. HRTO= Y7 Y — b ORIZREAEIIHI DX LIHIFFE LU,

(The coefficient of thermal expansion of the concrete in ordinary temperature is almost equal to that of
steel.)

iZ=Si ]
Answer Field




(2 3) HUE LAICBEIT 2L T ORR Thie b AR & DA 8,
Choose the most inadequate description concerning earthquake engineering among the followings.

1. HEDSKE 2RI & REWIR & Bt e R 4 2 < it ¥ %,
(The larger source of an earthquake produces the more long-period seismic wave.)
2. HERPIZRIT D S WOGRREEIL P IIZIEA~TE,
(S-wave travels slower than P-wave in the ground.)
3. FEHENE, HEHRI1E EHEOBEGEINTE L 25,
(The thicker and softer subsurface ground gives the longer natural period of the ground.)
4.  SEREOHBRISEIRBEIRITESEEY & 0 IREEDIC BN THE TH 2,
(The seismic isolation effect on the earthquake response reduction is more remarkable for low-rise
buildings than high-rise buildings.)
5. PBEEBDNSLBRD L, BYOHERINEITRD T 5,

(The smaller damping factor gives a building the smaller earthquake response.)

FiECE AR
Answer Field

(2 4) KIRTEE W=1000kN, JEEHRE c=256kN s/m., [EAEHY GEEE) 70=0.25s D 1 ESRE2E2 D, ZD
1ERCROBEES A L L TR DI, RO END, 72720, EIIEE g =9.8m/s2, MJE%E 7=3.14
ET5,

The figure shows one-degree of freedom system which consists of weight W= 1000kN, viscous damping
coefficient ¢ = 256kN s/m and natural period 7p =0.25s. On the condition of the gravity acceleration g
=9.8m/s? and ratio of circumference of a circle to its diameter 7=3.14, choose the adequate damping factor A

of the system among the followings.

1. 0.01

2. 0.02 w

W=1000 kN
3. 0.05 ¢ =256 kN s/m
7,=0.25s
4. 010 c
5. 0.20 [/
jiiZasii

Answer Field




(25]) 8kfpas 7 U— MEOEHEE L TROAE L2 H DX END,

Choose the most inadequate description among the followings with respect to characteristics of reinforced

concrete column.

1. SRR E VTS BREA OBMRATNIC 2 7 ) — FOFENELH Z End D,
(Crushing of the concrete may occur preceding yielding of tension steel in columns subjected to high
axial load.)
2. KJRAREOEMEZRD 7 ) — FOUT T 0.3 %ITi#ET D,
(Compressive concrete strain in the extreme compression fiber in ultimate limit state reaches 0.3 %.)
3. THRERMRE AR T A7-OIIE, AR RIRED TR RREZ B X WL 92T & TH D,
(Ultimate shear strength shall not exceed ultimate flexural strength to ensure sufficient deformation
capacity.)
4. FEOR AR I XPASER OMTRA; O HMER < 5,
(Closed hoops are recommended for shear reinforcement of columns.)
5. BGEHRHZIIHUES D 2 KR DTRE M ITT B BET DDOREE LU,

(To consider effect of bidirectional earthquake components on the strength is preferable in design.)

JiZ=Si]
Answer Field

(26]) $kfi= 7 U — MM OB L 52 DKL LT, b MNELER DT END,

Choose the most inadequate one from the followings to affect ductility of reinforced concrete members.

1. /)
(Axial force)

2. 27— hOJEHGETREE

(Compressive strength of concrete)

3. AW E

(Amount of transverse reinforcement)

4. ary 7 J— oY IR

(Young’s modulus of concrete)

5. T MR DO RERIRE

(Yield strength of transverse reinforcement)

fiRCEHA
Answer Field




o

(2 7)BNRTHAEL TR T D AR DFRRTR S AR B OFMRIR S LUR & 72 57200 AR D _FIREZ FE L,
BHIENEDZLLTOHNBIRS, 72721, s JOWEER H OF [RERIC 136 O ARSI F 38X T 0.6F

E9 %,

(28]

Calculate the upper limit value of thickness of the connected plate in the figure so that the yield
strength of the connected plate does not exceed that of the welded joint, and choose the nearest value
among the followings. Suppose tensile yield stress and shearing yield stress, respectively, of the plate
and the weld are F'and 0.6/

1. 7 mm
110 mm
2. 14 mm
50 mm I | —)
3. 21 mm
4. 28 mm
10
5. 35 mm
iZ=Si]
Answer Field

X(a), (b), ITRYTR—5 & OFEOBMEHEIEHTE Py, Py, P DBHRIZONT, IELWSDZLITFOH A DIES,
2L, FEFBNRTRSETE L L, yEE DV IEET 2 b0 L5,

For the columns (a), (b) and (c) in the figure, which have the same length, choose the correct relations among
the buckling loads P,, P, and P, of the columns. Note that each column has a solid section shown in the figure,

and each column buckles around y-axis.

I In I
1 P,=R =P, Q , 7
2 Pa = Pb < PC ! ’n:
! ;' /\
3. P=P>P ; ! !/ Buckling
a b c : ' ‘.’ mode
4 P,=P, <B o,' 1 1
y yT y
5. Pa = Pc > Pb Solid rectangular g Im»x BI I—»x BI X
column section
— —t —
H 2H H
@ (b) ©
FRAEHH

Answer Field




(29) BT 2B E ZORBFERENORO GNAELE OMAEDED, TRIZEZ LN TWS, ZNHOMAE
PEOIL, L ANHEY DA RS,

Combinations of the soil test and the estimated value are given in the table. Choose the most inadequate

combination among the followings.

B AL B RO HILDAE
(soil test) (estimated value)
PR F/) (allowable bearing capacity)

1. a— B A#BR (cone penetration test)
2. | ~—_ 3B (vane test) NEREEELA (internal friction angle)
3. | EEEAMEAER (direct shear test) ¥575 77 (cohesion)
4. | 5DV (sieve analysis) P35 (coefficient of uniformity)
5. | /KB (pumping test) BKfEHE (coefficient of permeability)
FRAEAH
Answer Field

(30]) &2 LOIRK=MERGABRZIT 72 & 24, FRITRT &5 287w, A, RIBUKEOM g Lz,
ZOTORAES L L TR BIEVEZROPNDES, 72720, BT —n r ORMEIE Y O LT 5,

Undrained tri-axial tests are performed on a soil sample. The axial pressure, the confined pressure and
the pore water pressure are obtained at failure as shown in the table. Choose the most adequate

cohesion of the soil among the followings, on the assumption of Coulomb’s failure criterion.

Answer Field

HT ) I [[5vINES
(axial pressure) (confined pressure) (pore water pressure)
1. 60kPa R 1 (Test 1) 700 KPa 200 kPa 100 kPa
2. T0kPa FRBR 2 (Test 2) 1100 kPa 400 kPa 200 kPa
3. 80kPa
4. 90kPa
5. 100 kPa
FRZEHR
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Subject | Building Engineering (II) Department | Architecture
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ZERLEDEEEIE
(1) FHREfRE RN ZOFRREEH T 7 Kb 5D,
Q) Z DI L BRSO T R TUIZBRE S ZTLA L7 S0,
Q) FAITEESINI-FEANCREA LR S, b LbEE &SRRV E XL, FUHROERZFIHLTL XV, 72770,
ZOWETE THICHIK | 7RISR LI ENmD Lol LTHEL 2L,
@) BB DVNIRAZR SRS L5/ T2 T DL,

Notices
(1) There are 7 problem and answer sheets including front sheet.
(2) Fill in your applicant number in the columns at the top of every sheet for questions and answers including this
cover.
(3) Write the answers in the indicated space on each sheet for questions and answers. If the space is exhausted,
use the reverse side of the sheet and write down “to be continued” on the last line of the sheet.

(4) Raise your hand if you have any questions.
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(1) YU TERERORT VU, i, E ROV ©, —fRICEE LTIER R H 5, 4, KIoRT 972y, X
KOy O3HEOEEDTHER~D L, ThEN, g, =-¢, g,=—¢. &,=¢ ( ZTIIZ, € >0)Th»
72
Z OBIEFEISIRIEICH D b L LT, BUFORICE 2 X,
(1) xHROBEOT R e, ROEAMOT Ry, 2R X,
(2) WmEIEN(0,, 0,) RUEAMITE 7, %2, E . v RUe 2HNTRE,
(3) BEREOENEINS (0, 0,) ( 2218, 0,>0, )aRD X,

Consider the uniformly deformed thin plate with Young’s modulus of E and Poisson’s ratio of v .
Normal strains inthe y-, X'-and y'- directions, as shown in the figure, are & =€, & =—¢ and
&, =€ (where & >0), respectively. Supposing that this thin plate is in the plane stress state, answer
the following questions.

( 1) Find the normal strain in the x - direction &, and the shear strain y, .

(2 ) Show the normal stresses (o,,o,) and the shear stress 7,, intermsof E, v and &.

('3 ) Find the maximum and minimum principal stresses (o,, 0,) (where, o, >0, ).

< (Answer) >
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(2] LR T 7= A OMliiFE— A MR L, iifT—2A 2 MZK 2188, 72720, ki3t zmrd,
Calculate the bending moment for the rigid frame shown in Figure 1 and show the bending moment
diagram on Figure 2. The symbol £ in Figure 1 indicates the relative stiffness ratio.
| 3m | 3m | 3m | 3m |
T T T T T
120 kN 100 kN
20 kN/m 1
4Liiiiviiiii P c
A\ k=10 k=12 A
k= 2.0 4m
D
?ﬁ ——

Fig. 1 Rigid frame Fig.2 Bending moment diagram

< fi#% (Answer) >
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(3] BUNTRTEAFRL MEEIICOWT, LTOMICE 2 X,
(1) P=16kN, N=0 D& &AL b AIHEAT AW &2k X,
(2) P=16kN, N=16kN @ & Z &R/~ A IEHT AW 12Kk L.

Consider the connection using high-strength bolts as shown in the figure. Answer the following questions.

<f#% (Answer)>

(1) Find the shearing force of the bolt A, when P=16 kN and N=0.
(2) Find the shearing force of the bolt A, when P=16 kN and N=16 kN.

P
3 22m
1‘0.4m )
AL
OO f i N
’5:}5:E@ ”””””””””””” *__
BN

High-strength bolt

Figure
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(4) KR T Lo I8 7 U — NEMESEITE— A N ME2ZTTHhA 50 L35, IROERBICEZ L, 72720

UITFORENK Y OB D ET 5,
a) BRI O VB EFRAZICB O T O R E R 5 CEmfRED ., b) =207 U — FOSBRIG 21T 5, o
a7 U — MO ESAI I =AM EARET Do d) $RFHOISTIE — O B ERIRIFSE R nBE &
T %, e SHOBROT A% 0.002 &7 %,

(1) #hRpa P d, EfigO a7 ) — bOOTH g, BIRABE OO g 2 IV THRE,

(2) &>0.0020DLx, JEfExO =27 Y — NOISTIE fo % 5 BRERAL OWrimfE As, FEAERIEETT O WrimfE

A's. SREROBERIBEE £y, WHENE b, SR OY > T1RE Es, €s. ¢ ZHVWVTEY,
(3) As=As &=0.004, &=0.001 THHEZXOMITE—RAL N M% As, fy. d ZHVTEYE,

Answer the following questions on the reinforced concrete beam subjected to bending moment as shown

in the figure. The basic assumptions are as follows: a) Plane sections before bending remain plane after

bending; b) Tensile stress of concrete is negligible; ¢) Triangular shape is assumed for compression stress
block of concrete. d) The steel stress-strain characteristic is idealized by elastic perfectly plastic

approximation; e) Yield strain of reinforcement is 0.002.

(1)Show the curvature ¢ using beam depth d, strain at extreme concrete compression fiber &. and tension
steel strain &s.

(2)Show the stress at extreme concrete compression fiber f: when g > 0.002 using area of tension
reinforcement As, area of compression reinforcement A’s, yield strength of reinforcement fy, beam
width b, Young’s modulus Es, &’s and c.

(3)Show the bending moment M when A’s = As, &s = 0.004, &c = 0.001 using As, fy and d.

=
<2 (Answer) > Do
A’s
=
A§
— O O 0 O
= T

Section Strain  Compression
stress block
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(6] BRI L D72 A, B, C D 3JENHRRDIFAEID KRG KRR ZAT > 72, Ha, He, Ho 3TN ZNORDED
JEX. ka, ke, kc | 32N ENOWIEOFE KGRI, DITHWREIOER, AITKEETHD, fiE @& RD X,

Constant-head permeameter test is performed on three-layered sand sample as shown in the figure. Ha, Hs
and Hc are thickness of each sand layer. ka, ksand kc are coefficients of permeability for each sand layer. D
1s the diameter of sand sample and A is the water head difference. Find the rate of flow .

<fiF/Z(Answer) > Q 3\{ _
| ------2—1 -
= A

>
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(6] Hix. HHar7V—FrofE (v 7V — b Im* 4720 OIS ER (A~D) EEE (a~0)) ZRLIEZHO

Thb, 12120, MEME I OHEM OE&IIFRmEAAREE (RRE) TRINTEY, A MI%E
RIVET U FEAL N THD, 2Dy J— MIOWTULTFORIWCEZ X,

Table shows the mix proportion of a concrete. Each value (A~D and a ~ §) shows the quantity of material
per unit volume (m3) of concrete. Here, each mass of fine aggregate and coarse aggregate is the value of
saturated and surface-dry condition, and the ordinary Portland cement is used.

Answer the following questions on this concrete.

a7 J— hOGE
(Mix proportion of concrete)

K ALk A4 A
(Water) | (Cement) | (Fine aggregate) | (Coarse aggregate)

(Absolute volume per unit volume | A B C D

At A 12 m3)

of concrete (liter,”m3))

(Mass per unit volume of concrete e! B y 0

‘B E(kg,/ m3)

(kg/m?3))

B R DR B (glem?) 23K 8D 2 X i,

Show the formula for calculating the density (g/cm?) of fine aggregate of saturated and surface-dry condition.

T AL hKH(%) &SRk B AR,
Show the formula for calculating the cement -water ratio (%).

HIEA (%) 23k H A,
Show the formula for calculating the sand-total aggregate ratio (%).

7L yvaary — NOBNEFEERUM) 2R 5 KE A,
Show the formula for calculating the density (t/m3) of fresh concrete.

7253 (%) 2R H A ™,

Show the formula for calculating the air content (%).




